





























































































































研 究 方 法
　対象：本研究の趣旨に賛同し文書による同意が得
られ，肩関節および体幹に外傷や疾患の既往のない
























メラ 9台）を用いてサンプリング周波数 100 Hz で
行った．反射マーカー（直径 15 mm）貼付位置は 
①頭頂部，②第 1 胸椎棘突起（以下，Th1），③第
3胸椎棘起（以下，Th3），④第 6胸椎棘突起（以下，













椎角度と腰椎角度はKabaetse ら19）と Pal ら20）の方
法を参考に次のように定義した．胸椎角度は，線分
Th3-Th6 と線分Th12-Ｌ3 のなす角度，腰椎角度は
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COOPERATIVE THORACIC, LUMBAR, AND PELVIC MOVEMENTS  
DURING ARM ELEVATION IN NORMAL ADULTS
Shinichi CHIBA
Showa University Faculty of Health and Medical Sciences Graduate School of Health Sciences
Noboru SEKIYA and Tetsuo MIYAGAWA
Showa University Faculty of Health Sciences Department of Physical Therapy
　Abstract 　　 The purpose of this study was to clarify the contribution of thoracic, lumbar, and pelvic 
movement to arm elevation and the cooperative relationship between each segment.  Nine healthy adult 
male subjects （28±5.4 years old） attended this investigation.  They performed bilateral shoulder ﬂexion 
and abduction while seated.  Humeral, thoracic, lumbar, and pelvic kinematics were measured with a 
three-dimensional motion analysis system.  In shoulder ﬂexion, the thoracic extension angle increased 
quadratically against the shoulder ﬂexion angle, with larger thoracic extension in the last half.  In the 
shoulder abduction, thoracic extension increased with shoulder abduction linearly.  Slight lumbar and pel-
vis movement was observed during shoulder ﬂexion, with no such motion during shoulder abduction. 
However, low to moderate correlations between thoracic, lumbar, and pelvic movements were observed 
both in shoulder ﬂexion and abduction.  These results suggest that thoracic extension contributes direct-
ly to shoulder ﬂexion, and indirectly to shoulder ﬂexion and abduction through adjusting the shape of the 
thoracic articular surface of the scapulo-thoracic joint.  In contrast, lumbar and pelvic movements are 
thought to counteract the antero-posterior sway of center of gravity （COG） of the upper body due to 
arm elevation and thoracic extension.
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